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Abstract

Supernumerary nipples develop on the chest and abdominopelvic regions along the embryonic milk line.
Their anatomy varies from isolated accessory nipples to complete supernumerary nipples (accessory
nipple, areola, and underlying glandular breast tissue). Patients with a pathogenic BReast CAncer (BRCA)
sequence variation are at an increased cumulative risk of developing breast cancer, and it is the standard of
care for them to be offered medical or surgical risk reduction. Given the relatively low prevalence of breast
cancer within supernumerary nipples and ectopic glandular breast tissue, no current recommendations
exist to guide multidisciplinary management of patients with BRCA sequence variations and ectopic breast
tissue. Our case is of a 62-year-old female BRCA-1 carrier with a previous history of right breast cancer
who developed a new primary breast cancer within a supernumerary nipple after undergoing surgical risk
reduction. With no current consensus on the surgical management of supernumerary nipples in BRCA-1
carriers, our recommendation is to perform a thorough physical examination before risk-reducing oper-
ation. If supernumerary nipples or ectopic glandular breast tissue are present, wide-local excision of the

tissue should be offered for more complete surgical risk reduction.

http://creativecommons.org/licenses/by-nc-nd/4.0/,

J uring the fourth week of embryolog-
ical development, breasts begin to
form in the pectoral region along
the mammary ridge (milk line), which nor-
mally involutes during the fifth week.' Failure
of the mammary ridge to regress leads to su-
pernumerary nipples—accessory nipples that
typically develop on the chest and abdomino-
pelvic region along the embryonic milk lines.
Their anatomy varies from isolated to com-
plete supernumerary nipples comprising an
accessory nipple, areola, and underlying glan-
dular breast tissue. The prevalence of supernu-
merary nipples ranges from 1% to 5%; they
are more frequently found in men, and they
are rarely associated with an underlying
ectopic breast cancer.” Of all breast cancers,
0.3% to 0.6% occur in ectopic breast tissue’
and 5% of those cases are within supernumer-
ary nipples.” Given their relative rarity, limited
literature exists to guide the management of
cancer in accessory breast tissue or supernu-
merary nipples. Germline BRCA sequence

variation prevalence in triple-negative breast
cancer patients has been reported as high as
36.9%.” Given the cumulative risk of devel-
oping breast cancer by the age of 70 years is
60% for BRCA-1 carriers and 55% for
BRCA-2 carriers, current National Compre-
hensive Cancer Network guidelines include
surgical risk reduction with prophylactic bilat-
eral mastectomy.”” Although 1 case report de-
scribes prophylactic resection of
supernumerary nipple accessory gland tissue
in a BRCA-2 (4) man,® none have shown
negative sequelae if supernumerary nipple
resection is not completed at the time of surgi-
cal risk reduction. Despite a prevalence of su-
pernumerary nipples and BRCA germline
sequence variations as high as 5% and 36%,
respectively, there have been limited discus-
sions about the potential benefit of complete
surgical risk reduction in BRCA-1 carriers
who have supernumerary nipples. The current
report aims to (1) raise awareness of supernu-
merary nipple appearance and typical
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locations; (2) describe the presentation and
management of a patient with new primary
triple-negative breast cancer within a supernu-
merary nipple years after a risk-reducing oper-
ation for her BRCA-1 sequence variation; (3)
reinforce the importance of a careful physical
examination; and (4) advocate for similar sur-
veillance and treatment guidelines for ectopic
and pectoral breast tissue.

CASE REPORT

A 62-year-old woman presented to the surgi-
cal oncology clinic with a 1-month history of
a new left chest wall mass. Her oncologic his-
tory began in June 2002, when she noticed a
palpable right breast mass. An outside hospital
image-guided biopsy revealed a grade 3 inva-
sive ductal carcinoma (IDC), estrogen receptor
(ER)-positive, progesterone receptor (PR)-
negative, and human epidermal growth factor
2 (HER2) hormone receptor percentages not
reported (0). Preoperatively, she did not have
clinically palpable right axillary lymph nodes,
suspicious lymph nodes on imaging, or evi-
dence of metastasis. After shared decision-
making, the patient underwent a total mastec-
tomy and sentinel lymph node biopsy. The
sentinel lymph node biopsy was positive for
metastatic disease at frozen section, and a
complete lymph node dissection was per-
formed at the time of operation. Final pathol-
ogy revealed a 3.9 x 2.8 x 1.9 cm grade 3
IDC, ER negative, PR negative, and HER2
negative (0); final disease stage was
pT2pN1cMO. After operation, she received 3
of the 4 planned cycles of adjuvant doxoru-
bicin and cyclophosphamide chemotherapy;
the fourth cycle was cancelled because of neu-
tropenia. This was followed by 12 weeks of
weekly adjuvant paclitaxel. She then
completed adjuvant external beam radio-
therapy to the right chest wall and regional
lymphatics, including the intramammary
nodal area, consisting of 50.4 Gy in 28 frac-
tions with a chest wall boost for a total dose
of 60.4 Gy delivered over 33 fractions. She
then began 5 years of adjuvant tamoxifen
therapy.

In October 2004, she noticed a right chest
wall mass. Image-guided biopsy confirmed a
3.6 cm grade 3 IDC, ER positive (1%-10%),
PR negative (0%), and HER2 negative (0) local
recurrence within the prior radiation field. In

November 2004, she underwent wide-local
excision of this mass, including pectoralis mi-
nor resection, and achieved malignancy-free
margins. Postoperatively, she completed 4 cy-
cles of adjuvant paclitaxel and carboplatin
chemotherapy. At this time, she was postmen-
opausal and initiated adjuvant aromatase in-
hibitor therapy.

In February 2012, the patient’s sister was
diagnosed with breast cancer, and genetic
testing discovered her sister had a BRCA-1
sequence variation. Given this family history
and her personal history of breast cancer, the
patient was screened for germline sequence
variations and found to be a BRCA-1 carrier.
After genetic and surgical counseling, the pa-
tient underwent risk-reducing contralateral
mastectomy, hysterectomy, and bilateral
salpingo-oophorectomy. She  discontinued
exemestane in June 2012 and continued
annual observation with medical oncology
visits through November 2017.

She returned to the surgical oncology
clinic in January 2018 with a 1-month history
of a new left chest wall mass. Ultrasound-
guided biopsy was consistent with a grade 3
IDC, ER negative (0%), PR negative (0%),
and HER2 negative (0) new primary cancer.
Given concern for the mass potentially arising
from residual breast tissue after the previous
left prophylactic mastectomy, a thorough
physical examination was performed. The
mass was inferior to the left mastectomy site
and deep to a supernumerary nipple. Further
physical examination revealed 3 other

FIGURE 1. Positron emission tomography
—computed tomography (PET-CT) preopera-
tive imaging reports a hypermetabolic left
anterior chest wall subcutaneous nodule,
consistent with the biopsy-proven malignancy.
Imaging obtained on February 7, 2018.
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FIGURE 2. Surgical images (A) Preoperative site marking with blue arrows pointing to supemumerary nipples. Patient had also asked
for right mastectomy scar revision and the excess scar is also outlined with blue surgical marking. (B) Left chest wall supernumerary
breast cancer specimen sent for final pathology. (C) Cross-section of the left chest wall supernumerary breast cancer specimen
showing the tumor measuring approximately 2cm in maximal dimension. (D) Final surgical result showing the wide-local excisions of
supemumerary breast tissue X 4, along with right mastectomy scar revision. Images obtained on February 9, 2018.

supernumerary nipples along the milk lines
without underlying palpable masses.

Staging positron emission tomography
(PET)-computed tomography (CT) found no
evidence of metastatic disease (Figure 1).
In February 2018, the patient underwent

wide-local excisions of her 3 supernumerary
nipples and the left lower chest wall breast can-
cer (Figure 2). Surgical margins were free of
malignancy, and final pathology revealed a
1.8 ¢cm grade 3 IDC, ER negative (0%), PR
negative (0%), and HER2 negative (0) at the

FIGURE 3. Pathology whole mount sections, Hematoxylin & Eosin, 2x and 4x. (A) Blue arrow is a keratotic skin lesion. Red arrow is
a fibrous tract with benign accessory nipple ducts. Green arrow is a focus of ductal carcinoma in situ. Blue oval surrounds invasive
carcinoma. (B) Blue oval shows a fibrous tract with benign accessory nipple ducts deep to the carcinoma. Green rectangle shows an
invasive carcinoma with central sclerosis growing in the tract of the accessory nipple. Images obtained on February 9, 2018.
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left lower chest wall, consistent with her preop-
erative biopsy results (Figure 3). The patient
did well and had no postoperative complica-
tions. She then completed adjuvant chemo-
therapy (6 cycles of carboplatin  and
olaparib)” and adjuvant radiotherapy (40.05
Gy over 15 fractions) to the left chest wall
and axillary lymph node levels I and II. From
August 2018 through March 2023, she was
monitored every 6 months, remained without
evidence of recurrence, and had no surgical
or adjuvant  treatment  complications.
Currently, the patient has surpassed the 5-
year disease-free survival milestone and transi-
tioned to annual follow-up visits.

DISCUSSION

To our knowledge, this is the first case of a pa-
tient with a BRCA sequence variation present-
ing with primary breast cancer in a
supernumerary nipple, despite previous surgi-
cal risk reduction. Fortunately, wide-local exci-
sion of her new primary breast cancer along
with adjuvant platinum-based and poly (aden-
osine diphosphate—ribose) polymerase inhibi-
tor chemotherapy, adjuvant radiotherapy, and
frequent surveillance helped this patient
achieve a 5-year disease-free survival. However,
during her initial surgical risk reduction, her 4
supernumerary nipples and associated ectopic
breast tissue, and thus an opportunity for onco-
logic prevention, were missed. A growing num-
ber of case reports and series describe ectopic
breast cancer occurring in both men and
women along the embryonic milk lines. Most
often, they occur in the axilla'’'” or along
the chest wall,"” and less often on the peri-
neum'* or vulva.'”'® Although less than 1%
of breast cancers occur in supernumerary nip-
ples, none have been described in BRCA car-
riers. Given the high prevalence of BRCA
sequence variations, particularly in patients
with triple-negative breast cancer, it is likely
that other unreported cases have previously
occurred or could occur. Previous literature
regarding management of breast cancer in su-
pernumerary nipples demands prudent phys-
ical examination to avoid misdiagnosis or
delayed detection.

The reported prevalence of supernumerary
nipples ranges from 1% to 5%.”'" The re-
ported prevalence of BRCA germline sequence
variations in female patients ranges from 1.8%

in those with sporadic breast cancer to 37% in
those with triple-negative disease. Unfortu-
nately, the prevalence of supernumerary nip-
ples in patients with BRCA sequence
variations is poorly understood, as most liter-
ature describing breast cancer in ectopic tissue
is limited to case reports. In patients carrying
BRCA-1 sequence variation(s), the cumulative
risk of developing breast or ovarian cancer up
until the age of 80 years is 72% and 44%,
respectively.'® For female BRCA-1/2 sequence
variations, prophylactic mastectomies and
salpingo-oophorectomies are offered and can
provide a 90% to 95% risk reduction in breast
and ovarian cancer.”'” At the time of risk
reduction counseling, a prudent physical ex-
amination is necessary to identify any potential
ectopic breast tissue. Once identified, the
approach to surgical risk reduction should
follow the same principles as the management
of orthotopic breast tissue, with the goal of
removing all the breast tissue. If diagnosed
with breast cancer, tumor, nodal, and metasta-
tic staging and treatment are similar for ectopic
and orthotopic tissue."””*" Should a patient
not want prophylactic resection of their acces-
sory breast tissue, our recommendation would
be to treat the ectopic breast tissue like pecto-
ral breast tissue and undergo the same high-
risk screening recommended for BRCA car-
riers. Depending on the location of the ectopic
tissue, this anatomic region would need to be
included in the magnetic resonance imaging or
ultrasound imaging field.”

For patients with new ectopic breast ma-
lignancies, sentinel lymph node biopsy should
be employed, and preoperative lymphoscinti-
gram may be useful. Given a negative preoper-
ative clinical lymph node examination and
PET-CT and possible disruption of normal
breast lymphatic drainage during her left pro-
phylactic mastectomy, the surgical team felt
this patient was at low risk for axillary lymph
node metastases, and a sentinel lymph node
biopsy was mnot performed. Instead, she
completed adjuvant radiotherapy (40.05 Gy
over 15 fractions) to the left chest wall super-
numerary breast cancer site and the axillary
lymph node levels I and 1. She had no evi-
dence of disease recurrence or arm morbidity
at her most recent follow-up in March 2023.
The management of ectopic breast malig-
nancies  with  adjuvant  chemotherapy,
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aromatase inhibitors, or targeted agents fol-
lows the biological principles for management
of orthotopic breast cancers. This case was in a
patient with a BRCA-1 pathologic sequence
variation, so she underwent poly (adenosine
diphospahte—ribose) polymerase inhibitor
and platinum-based chemotherapy for her
triple-negative  hormone receptor tumor
biology.

Currently, the National Comprehensive
Cancer Network only offers surveillance and
management guidelines for pectoral breast
cancer. Given a lack of awareness about super-
numerary nipples, their potential for malig-
nant development, and their atypical
presentation, patients with ectopic breast ma-
lignancies often present with more advanced
disease and have worse overall outcomes.'**’
Increased awareness is needed to achieve
earlier detection and treatment and improve
patient outcomes. Across similar stages and
histologies, pectoral and ectopic breast cancer
tend to have similar outcomes.”* Should pri-
mary care physicians recognize accessory nip-
ples on physical examination, this should be
documented. In addition, this tissue should
be treated like pectoral breast tissue and
included in a patient’s annual breast cancer
screening. Should the patient undergo genetic
screening and have BRCA-1 or BRCA-2
sequence variations, surgeons should follow
the surgical risk-reduction treatment princi-
ples used for the management of pectoral
breast tissue and offer patients prophylactic
wide-local excision of their ectopic breast tis-
sue. Finally, all new cases of ectopic breast tis-
sue malignancy should be documented in a
national registry to aid in the development of
consensus guidelines for multidisciplinary

10
management. ¢

CONCLUSION

This case reports that patients with supernu-
merary nipples and BRCA sequence variations
can develop new primary malignancies in
ectopic breast tissue. It also emphasizes the
importance of a thorough preoperative physical
examination when counseling for surgical risk
reduction. Given that all breast tissue is at
risk for development of breast cancer in pa-
tients with inheritable BRCA sequence varia-
tion(s), if patients have ectopic glandular
breast tissue, they should be offered

wide-local excision of this tissue for more com-
plete surgical risk reduction.
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